Functional characterization and gene expression profiling of superoxide dismutase from plant pathogenic phytoplasma.
The rapid production of huge amounts of reactive oxygen species (ROS) is one of the responses of animal and plant cells induced under stress conditions, such as pathogenic bacterial infection. To protect against the cytotoxic ROS, it is important for pathogenic bacteria to inactivate ROS by employing their antioxidant enzymes like superoxide dismutase (SOD). Here, we cloned and characterized the sodA gene from the plant pathogenic bacterium, 'Candidatus Phytoplasma asteris' OY-W strain. This is the first description of gene expression and antioxidant enzymatic activity of SOD from a phytoplasma. We also demonstrated the sodA gene product (OY-SOD) functions as Mn-type SOD. Since other Mollicutes bacteria such as mycoplasmas do not possess sodA probably due to reductive evolution, it is intriguing that phytoplasmas possess sodA despite their lack of many metabolic genes, suggesting that OY-SOD may play an important role in the phytoplasma colonization of plants and insects. Moreover, Western blot analysis and real-time PCR revealed that OY-SOD is expressed when the phytoplasma is grown in both plant and insect hosts, suggesting it is functioning in both hosts. Possible role of SOD in protection against damage by host-derived ROS is discussed.